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1 

«l^S±l£Rfl^»R£/SRt-§xa£ . 
*r{fc*9£-ttr5Xg£, 

at, 

n&ESttJi o -cs* t -r s «»r £/£R-t- 
sxst, 

;toSM&S£ J; 19 UtrlEfSttJB* coii&K&fifl: 
*feH:R t to#ffi^JRSMt:JK*:^-r 5 XS K 

iHtFe, Co, Ni, Ru, Rh, Pd, Os, 
I r, Pt, Cu, AuA^atftbfc-«*fc«a»« 



(2) ffl?ll-8 7 24 3 

2 

«fi, WrEu-f ? "-**fcfi»3fcS:Klt"f-5Xa(c:*3V^ 

[«*J!l 1] »#]Sl£fci*3i£:*5V*-C, fflfEL^ey 
Y >flI#0>RJSfi 1 5 0-4 5 0A-CfcSrt4:» 

2] »3ftm*fc»*3fc:fcv^ fltf^e/ 

3] w#«i$fci;t3tt::*5^-c, Suis^-y 
fcffv^ k &¥fmkT%¥m&mw<7>ftmjjfe 0 

1 X 1 0 21 atoms/cm" 3 W^taX*^D^tLTI/^r 

[f»*js 1 5 ] *fci±3(c*5^r, j»E*/ 

30 K^vflMStt, 

Wl2*^*«WSriB^:«cffiria^w»»R(c5Pf ltw§¥ 
tf ft* ft tc*g*/as l fctt^*«« t &m U 
WHSJK^ft ««(±BWa«te!cfi«« t Jt« L t iff t«t 
t&lE^JR5c*^$*ix5 - k *W$£k r a 

40 [«*S17] »*3S3tc:*5^-C, ffiffB»aftRSr?g 
^rSXm*^nyv5clll^tP#S«^fc(t5»n»to 

si- J: 0 firfctia w k &&mk ■rs^«*»a*of^»*- 

SffEjRIWt:R^/j:5«JIRiiy^ hlfe^Rt 
L, 

50 [»*JI 1 9 ] I C<7)± 



3 

lfflElfi»R^±Efc« LT ^&R£/SR-f 6 XHi: , 
SlSrSXg^ 

ttdh^*->£Rtt*XSi., 
S»:±*(CDfl$^:|ifl^^»-vS:K(tSXS^, 

[0 0 0 1 1 
[0002] 

ftfc»R3_£*¥*«=R (ff^^-ft^ASS) £33^ 
TSfllhy^v^ (TFT) ^t^aWiil^ 

[0 0 0 3] ^RhyV^x^^^gi^i^l^^^S 



(3) 1-8 7 2 4 3 

4 

[0 0 0 4] »Ih7y^^^)gti^Mt5^ 
#»R<2: LTtt, ^7X-7C VDjfe^»J_EJRC VDffifC 
J:9*/8£jft5#HiJr3-S*R (7^7r^V!J3> 
R) ^-«^5pJfflStb-Cv^5. 

[0 0 0 5] mtft«-*5^Ttt, #Mi-W£*R«:fl3^fci* 
10 Rh^^^^ASUffl-fbStir^S^ «fc 0 
^^bH^^icji, JgfittS:#U^*»R 
S*Rfc)*-S) SrWfflLfe»Rh7>^^^RtS 

[0 0 0 61 Wlfctf, T*^:/^ 

*s«tcia«$ixfcffi*T f t zmwi-rztzZKDmW)® 
E«i-5E«eiB«as&K£ £^£0 

[0 0 0 7] zti^coiHlB^^T*, ^{f^^r 

"t-5ttffi^*«?&^5o Sot, «tE±tw^Six5a|E 
R^2»#4:ffl^TrH&lHlBS:*«fktJ: 5 t-TZ>m 

[0008] mw±.\c^\mmm^mm.-t^mt l 

[0 0 0 9] L*»U ±E8W&»RJ*7>'S^**0>i£ 

[0 0 10] mc, ¥fifi(-E»-r$iB«ttS:#L-fc» 
40 m%Lfrtt£K 0 ftifftfbtf, »JHaiKifefiWS:t£*"r 

^> s^coittr *®m-f z t ft 5 a» ?> 

So 

[ooi i] rr-e*»^#e)(i±Eaws:ffl^fc»'& 

xl, iUTlc^-ri^ft^x/U'T^x.fci. mB^ilH3^ffi 

^^X'<foZbk~f%o 
[0012] 13 (A) icm^X 3 0 1 ttSffcSBK'* 
^77li: U-C*R$tifc«.ik3iKfR-C&So 

50 3|t*R±^Qfl*fciiiGjaS3 0 2 (lli}flSf5<^£:E$1~ 
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[0013] * ut\ #ftlfl£«R3 o 3 ©ss^is* 

bfttcJisaftSrfTPo "f3^ El 3 (A) ^-T^ic 
#i!IKS^ll3 0 3<D&m\Z~vlrA'MI 3 0 4 tftSPL 

10 0 14] Z<Dft1BlV5Q0~-7 0 0X;<DEAim\Z 
LT65 Ot^T-h-f S^ s a*L^, 

[0015] tst, *-fH3 (b) ^(D^m^-rm 
tc&m7ximm&mm$im3 o 3*&**WK:rtttifc» 
t-c«{b3t*«3 o i ko&mzmm+z. zmk m 

1 <DXTy7'Vh&o 

[0016] t5i H &JR7G*ttlMb3*«3 01^ 

AfC£%R3 o 3i<o»®^^i/-v 3 yLt[!a* 

[0017] -60^, mvt-v-^ hkti-Dtcwttcit&i® 

<£>^§£\ ^0»UX 1 0 20 atonis/cni 3 W_h£&6£ 
[0 0 18] ^LX, LXe*/*fi 

X£>5 0 (0 3 (D) ) 

[ooi9] z<DmMmm^Lxmmmm^mcm 

fift^iitrUitffi* (JWT\ fl^SHl**^) 3 0 5 

ifStrfSfcfc, Pfl*fcl±tfha53 0 2C0±^(Cffi«i-5* 
ft«3S*JR3 0 3 0*ffitCt>*»S^«7C*^«3ieS 
ix£ 0 K«fiffi*3 0 5tt«lfi0««i:lt«L 

X&JK5c*<D*«jdSKv £ 3, 
[0 0 2 0] ^C, *fiR3g*IK3 0 3 3 

((13 (e) {c&^x&ftix^-fjjfo) {zm&j&m^ 
»fiwa s #fijpi*K3 osnmmicmmL^&vtt. 

ti&foWi<O&MiX&>% 0 (13 3 (E) ) 

[0 0 2 1 ] Z<Z>fef B 3 0 7l*K#£«II&«T**fflfc: 
i*£f fc#>, ^XM^ v£ 5 S'i^es £ -Sort* <5 £o X 

dtsasihsso -rzt, ms (f) ic^-r«(c^o^f9 

*ofc«J(i3&S8f B iB»3 0 8 ^j:$ 8 ZiLxm 
f&£tl%&&m® (J^T, 3 0 9(1 

[0022] roo^tc, ^^O^ a B a ^®,Tii<i^-r 



(4) WBB¥l 1 -8 7 2 4 3 

6 

[0023] wh, Mit}mmh7isi?x?<Dm&m$: 

[0 0 2 4] «bI«©^««^4 < 1-^tf-t©^» 

h (Will, d3 (A) (C^-f~«fc 9 JSOfl^fclidiSC 3 0 
2) ^^«Ii]«^j*$ixS^a«c:^cofi[«*W«ii- 5 w 

[0 0 2 5] 

20 £-f5 0 ^Lt, K^-T Vig^X^oX^'ft/f 

[0 0 2 6] 

mttmmv&ix* mm^m^nm\tiy-^-^tzn 

[oo2 7] &tc. m<o#m<Dmiitkt!:z¥-m#mvt 
[oo2 8] ifc, ffliwig^o*^ii, «**o&& ; frf- 

RS*&«EH*rL$>5X8<!:* ADS^^StC J: *9 MI£#Ba 
^<D^*j^-%ft^&±Zmfa'?Z>TMk, 

kh^is, mmu-^~%^tcte&\s--y-itkmm<n 

50 t6 Q ^fc, ^tb^fiOXS^SX^dc^ns*/ K^-< 
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[0029] *mw%hte*mw\z£vnbti%i&M i ffi 

[0 0 3 0] #:Jb\ HRWlCfefiffiffdSffffiL^^i: 

M-t it, (mi^ssffs { 1 1 1 j arii^tt, 

{221} MM, {221} Twist 3Kfi«fc#4 if ds 
tftftSjftrC^a (R. Simokawa and Y. Hayashi : Jpn. J. App 
l.Phys. 27 (1987) pp. 751— 758 ) a 

[0 0 3 1 I#^*b(l, ^/K>^y»t^ 

[0 0 3 2] *«S#&(i*r»*«W4r»?>-rfc«)^ 

[0033] -^co^^^, *-rw&mmmm<DT&\z 
txh% 0 z<nti£>, ^tlura$^-^y^^ 

[0 0 3 4] r©»<t3g|*R^/N - ^-=^^S:« 

[0035] tot, *^as;ff-(z>a»-egfa^ffilWcBif 

[0 0 3 6] #*^*IB^/ftBI;frffi£ UTi^/£ 

»CVDSifflv^5;H*8^«»«-otfc5, 

[0037] @«a^d5^^teft8*«fit»^5t^ 



(5) »B5pl 1 -8 7 2 4 3 

8 

[0 0 3 8] fcfc, ^±O«^LT^^tifcrfg 0 B B SiS 

[0 0 3 9] &±tf> J; 3 4*HSW©**lcov^r, 
KIEIM" 6 **«t?fc o X fffllttRi?! *fr 3 r 1 1 1* 

10 [0 0 4 0] 

1 (A) -Ml (F) li!6»«ffi**-*-S»ft:J:«c^ 
[004 1] il (A) (^^T10lM7^i^ 
^\ 10 2ttx/^y^S^J:!9*8l*iifcSKfcS*IB 

[0 0 4 2] AX^^-y5/ h&^TSRLfclMfc 

^*^i o 2&mmf)mtbx¥m.xfo<o, mh^mm 

SOOfiOHltl 0 0 A^±T*fe"9 , AFM (Atomic For 
ce Microscopy ) IZ ft oXbW&b LXK» 

[0043] mimmmi 02^8^^--^ 

30 L, SIMW(c£h^<h4^J:3(-/>^-^V^Lfc^(c 
o^TcO^^|S«-t-^^\ tM!^<h&3£3(-ff$/&LT^ 

[0044] ffim<Dmmz/*#-~>y&mLftt>#gk 

«JE!RCVDfe«c:J:DlOO -750 A (#£L<tel50 - 
450 A) C0ff$(^K-r-& o MCVD^ia^i 
£\ J&mtfxb LXttVisyy (Si 2 H 6 ) ^M-> 

40 7V (Si 3 H 8 ) «E£ffl^*Uf&t\, 

[0045] ^ftjtgafK i o 4 <Dmm*±.&mmk t 

[0 0 4 6] «*3, »JEjRCVDfe«Cj:l9jSlKLfc:*ft 
50 S5S4i-S»J^t?fe5o 



i 
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[0047] z<nm\*m* (^o 

[0 0 4 9] ?Nfcff£XKl 0 4 4rjfiRLfc$>, tt3R« 

[0050] Bf^flts-ciBftfktftS-rsAJR 

LTH^Lftivk]»£*J&^5a ra>&JR5c** It 
r±, Fe, Co, Ni, Ru, Rh, Pd, Os, I 

[0 0 5 1 ] ftfc, «C0*P}Rxa«C*5tt5^#fi*<oa« 

[0 0 5 2] Hll (A) (DWmiC&^X, *t°1—$;m 
i/vt^tfvri-hfcfiv, MltSilll 0 4±K*5^ 

[0 0 5 3] ~OB^ Dfl^^fii£b^^ — VI 0 3©±*" 
0>#fa»3l*Hl 0 4te*<DGD*fcttiS'^--Vl 0 3 

^(Dtcfi^ ^ev=i- hO[^(cQfl£*;i3£iSfU 0 6 Oil 
[0 0 5 4] ft*>\ *|?««^tt#fiJC3£*Rl 0 4± 

i-±ias{sa*xas:tTofc^, *fijrs*Ri o 4co 

*fcftV\ 

[0 0 5 5]ll (A) »ttfflSr»fcfe, ^SttSB* 
5 0 0 — 7 0 0°C, ft*W(C(i5 5 0~6 0 Q°0(O 

^mx4-8^m<DmmMm^m^x^mn^mmi o 



(6) M¥ 1 1 -8 7 2 4 3 

10 

-&tt^f7^^sfjRtt***:LT6 5 o^^T^-r^co^ 

[0 0 5 6] ^-f%\<0^y^h IT, -ytrfrftM 

mztizzk\c£V) mmt^x^mmmm 104^ 

»Sr*W36S*t-«fc«*«HCtt1tH-6 0 (Hi (B) ) 
[0 0 5 7] %2<o*r-y?t LT, ~3^wa 

M6<k3S*Kl 0 2 1 0 4 £*>JH5lC:fc^ 

X~?4 VLTBflSfclSflA?* — VI 0 3^*: 

io »fiastLfcfflw*>r ht Lxmm*z>zt\cftz* w 

1 (O ) 

[0058] fiw*>r htftofcoiisfcttfii^ 

— V 1 0 3 <D = y^r^m&tm 1 X 1 0 20 atoms/cm 3 

£*f«**ft5o (Hi (D) ) 
[0 0 5 9] *LT\ ^(D*^^* LT, _bfa«/S 

tm-vmkMG LxMt&ztixte r> / «&ssi»* i o 7 
[0060] ffivr-pj b^Mmm^mm^xm 

[0061] fc*:u »*fic@S:ifrs-e^:&<-e#s 
30 **tt*HR&a<7>«a« t m$ t -eft* s <z>t% sag =» * h 

«:tttitfftbftv\ 

[0 0 6 2] ^i:crM£tcLT, Hi (F)^"TJ:^ft 
co ^^^^j co ^ 7 7 ^ ^ tf ^ ->-SW 

[0063] ?7y*^t a ?*i/-wffinTmm<Dmm 

[0 0 6 4] #*0J3fi, TJftKK>*ffi»ttSr«x.S r i: 

[0 0 6 5] ;:tf, JI$f H tt3S*Rl 0 9&±®>5^a 
7tH!^ill2 (A) iC^ 0 02 (A) (Cfc^r, 20 1 
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[00 6 61 ^fc, 2 0 2T^£ft5<0fi:gS4<£>;*7 1 : y 
^•e^«Stbfc«fi6*ffli|E (Hi (F) I:fcvtl09 
T?^$ti5««) "C&So rco«^S®lS2 0 21***: 
«0«fifcftffi«2 0 l&jRfc LT$filhS*><OT*&9, * 
j|lfi«-C«:«fiaftffl« 2 0 lfcj&fc Uffii6^H5t 
tSfc#>, H2 (A) «c^+J;3ft«IIS^»^tt^ 

ft So 

[0 0 6 7] :<Difiiir*^ftfj:^j;^c# 
£s 0 3i*«<oieftjgffitcB8ur, -jKWt:: (ill) 

ff2£ftS::£^&^tv-C^S 0 

[0068] ^H5fe0ijr^x^ H B B ft$:^s-t-6^m 

So 

[0 0 6 9] :o^^^>yt>f Kto^Sffitt (i i 

1) ffiT?fe5;t^P,ntfc»), ^^Sr#«i-Si:J$ 
fiai:ftSKfi6ftffl«3 0 1 SrHtrffitt-y^^y*^ 

w K<oes®-efes (ill) m^mmxhzt^x. 

(btlSo 

[0 0 7 0] «ot, «4©^f^t8i»i:*5« 
Jfcft»#2 0 1 LTS*.5fc, ^fcfijSi LT 

»**ft Lyb«*ft«« 2 0 2 &W&Xfi'Bh ft S <Z>H 

[0 0 7 1] W±tCj;5(cLT^Stlfcflb»Sffi«2 
0 2fl[gj2 (A) ^-r^tCA-F£D6 0(7)^tC^f«J 

S^Oj;5^x.So -tilt A-F^SVfd^o^*) 
<&3fi«K*ll ^Ifo^^tl, ttil«:#i:ftS 
7^-e£>S 0 

[0 0 7 2] wiOA'-FWffiJSrt^-SP^Srfe^LfcfB 
^i^2 (B) tC^-T Q Hi 2 (B) tSfi 
JL* £ A- F <offl«rtttStt* t ttffl-tfc^tta^tt 

«Wlcttg|2 (A) <o«^-o<z>3eft«t©J:5^a^S 

[0 0 7 3] rcOft«^^fl§f^*g H a a^^^^^lHJ 
K»iSH&# £ ft l, ^HHtt 3M$ A i: K 

[0 0 7 4] £fc, fa*(T>1&gift%<Dfttfrfrh-vfrA' 

tt&JR*>y iM K^J5KStiT*3!3, i2 (B) £)2 0 

[0 0 7 5] ^oT, H2 (B) eotWfi-ei*^/ K^-f 
cp, A— F^^co-tn-^ti^— oco^E-y Kt< Y 



(7) 1 1-8 7 2 4 3 
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[0 0 7 6 ] **M«:l|3S-t-5«c:«:^fiO«j«Sfi«2 0 
[0 0 7 7] **M^*J^5*«fB{k;XSitt, ftftft 
S 0 

[0 0 7 8] ffiffl-f S u — *F — 3t <t Lxr±*^*« 

Mil, Kr Fx^->-7L/»f- (Sg2 4 8 nm) 

e C 1 ^^>/-vU— if— (&^3 0 8 nm) ^£r^6 

[0 0 7 9] U-lf-^fcSBJtt $ttfc«*tt3i*«col6 
^ttffifi^a5^^i^M(^PB^tu, 3£*Rtt»MWft» 
ft£o La»U ^Ii:iii2 (B) jc^f«ft 
tttt*fett«-tt*6fi(0«CJMffS^2 0 3 lcffl*rj-5^JR>' 

20 yiM Kasfl^tt^swu Stt*fctt«-«3efiri*a 

KI*S»Lftl\ 

[0 0 8 0] gp^, HI 2 (B) tc^-T J;5ft**-CftS 
®2 (C) ^^T2 0 4t^^6Wtt, 112 

(B) ^*3^53Bft«£#2 o 3tf-mmmMi,x%<D 

[0 0 8 1 ] *C0H*, Jgfi*fc#2 0 3»>ii.n^ 
30 lot, HI 2 (B) T-^1rJ;9^fttt^^iH#tt3efi^ 

m^M^Lxm^nx^^A^FX7r^ti^m^<^m 

IU2 (C) ^-J-j:5 4imttt-»Sft»»^ 
ft Lftv\, 

[0 0 8 2]lt S6>(-«-tt*fcHattJefa(Ort8i5|C 

$c L T L £ p <D 7C * tt *fc * J 4 £ -efc o gli^ 
^ttfitt ^ ^ L < S ti/c t <D t ft So 
[0 0 8 3] A-F-e^^nsO^co^fiv- 

40 1, H2 (A) KUSl^TA— FCD«^Si;o^!?^5tt 

[0 0 8 4] rwj:5ftfeS&#^<bnsS*Kco» 

tftoTi^Sr t^ftSIWl-Wo-C^S^, ^rco^^fi 

[0 0 8 5] r^S*«^l»efi, 
Si*M^Rffd?5 o o ^J!$^5 0 0A8 

50 g<tftSr i^SEMS^»b^ot^5 0 
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[0 0 8 6] «±(Z>aaSrift-C^StL5»SittS*« 

[0087] ^isw^fliiao-oiiisa^ip^^y k 

[0 0 8 8] E7K*rr<0tt:, T ^t 1 * TV h V # *M 
[0 0 8 9] 4*5, 2 2<Z)«l»T?^*tl-5«*AS«lifc« 

[0 0 9 0] B!7(c^-r-«(^ »Rh7^^^)i£tt 

[0 0 9 1] H7i*i^«tttc&fcH^fc3jas, S^2 1 
So fiPt, 16&K#£r^£4i^y K^v-««©^& 

[0 0 9 2] 2 ) *SB60y-cis % Htt9>l l <o u 

-if "ft0ffi»Srl^«Jf03:*/i/^-«:»o»jfc-C tot 

[0093] RTAiii, iM^i^lt^M 

[0094] sfc, &immm^z tnmmx.m^ 
s 0 

[oo95] mmm 3 ) *mm$m. mmm i k^-t 

*?<»%m%Ml&TZM1t7f;-t 0 4*5, #Hfe0ijT*te 
[0 0 9 6] £1% i4 (A) t^-r^lC, HJgWlK: 

T?**$^5?Sffig 4 0 3 ZMgLi-z* 4ib\ 4 o l i4 

[0 0 9 7] M6*R£ LT«ffii-SK^ 

XR4 0 4%l5Q0k<Dm£\C7 a 7X^CVVfeXf&mi- 



(8) 1 -8 7 2 4 3 
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[0 0 9 8] i^C^f hW&&m&-t Z>tz£><r)TJ\s%~ 
17A^4 0 5S:5000A(3Dj¥S(C^^y^8fe"CfcoTJ*k 

So 4*3, Tfr^-V^&ftKt^? 

i4 (A) lc*-fttfflS:»S. 
[0 0 9 9] 7/V>nr>j^l4 0 St/SSL*:^ 

10 HIMft 3%Ol5*W^ifUy^U3«;l. 
5* r<0«*?*«tptC*3^X, T/l/S~*AR4 

[oioo] rtoxa-c*j«Sn§Hi*»ft:*i*»*4 

ffi*ft«wBWlil 0 0 Ag£ SfcRff 
[0101] &l£T/v^£j^4 0 5Sr^^— 

20 U >7V h««fi9&£43Att«DT/l'S = 

"V4 0 6«t5 o 4*3roR*lfflLfcU^ 

(m^-f) f*^to££&#$-£-c*5< B (0 4 

(B) ) 

[0 10 2] [U4 (B) K^K«&#fc*>, fS^TA 

^<D»«»flsXgK:*3V*-Ctt, 1^1.4^1^ 
^"^4 0 6(7)fIffi(^^iC*3^Tiitt-r6 0 ^ot, 

30 (o <7)4 o 7v&zfrZ£5\z»mmkm&&f& 

£ftSo 

[0103] *fcrox©-e^'$tt5«««Ml:R4 0 

[0104] ±!BO#7L«tt<7>ft«Rft;R4 0 7 CO^J? 

|j:7 0 0 0Ait5c &izz<Dm&&itm4 0 7<oms. 

[0105] Hi 4 (c) tc^-r#7LK*^fiR«»fkJK4 
0 7^?FMLfcf>, H^L4^u^ K^^^*Stf3» 
40 < Q IT, ^ffi^RftSKft^^^ttcJ:!?, ft*4 

[0 10 6] fc^fL, 7g/*-r5*ff£8 0 OA^rS. 

;oiSi:ti^-CM:, *?Ljftt:0|B«Bft<t:R4 o 7coh 
^^m^^^iiA-t-Sfc^(clli4 (C) ic^1-J;9{c 
»«ift^JR4 0 StWl&ZtiZo 

[0107] z&Wimmkmommz isoo Aw±t 

50 £ Q 
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[0108] ^oft»*H«»ftK4 o 8 ft, '&(niM 

\Z&^X?<<( h««4 0 9 0$£WZt 
[0 10 9] If/£i#iM4 0 8*-eSgfifcUfc(b. 

[oiio] zvumc&^x, mmm^mmmm 

Sixfey-^fi«4 l 0£ KW^«*4 l i^fiM£ 
H5 0 (H4 (c) ) 

[oiiii m^, mmt v >-mtmmt^m^Ltc.m 

mzm^x, #*LK»^»«SMfc;Bt4 o 7&»««ic|» 

[0112] y-^a«4io. KW^«« 

4 l l ttfc»UT5F«tt»«^ffi:V^, 
4 12, 4 1 Z&Bj&ZinZo ^U4 1 4 (Offing 
5.8E^ttlc^-r^w^fiK««i LTffM£ix6 0 (ID 4 

(D) ) 

[0 113] ±lE«05Ftt«B>r^-v©aAXSO», u~ 

• [oii4] :©i3iat, y-*«s*4 10, « 

S^tt4MB«4 1 2, ^*/^/SW«4 l 4. 
*««rtS«4 1 3 , Kl"f VfflflU 1 1 %%m~t& 0 Z. 

<e*s^M*««4 1 3tfsa#LDD (7^ fk 
[0115] rcT'^^x^TK^ib^^a 00-35 

1 0 21 atoras/cm 3 £XT) ,1X1 0 l5 —l X 1 0 21 atom 
s/cm 3 WT*0***S**D$nS. 
[0 116] CO**fi?Stt-Cfe5^:«>©ttJl4 0 3* 

[0 117] :HTi4 (D) K^tfcli#»<b*lfc 
£>, ftlCiimift«K4 1 S^ffi^S. J|{!i]&£*K4 1 5 

[o 1 1 8] ^eu3>^^ s^-/uco?fM^m\ v 

-^M4 1 6 t K W y«S4 1 7 i Wt5o T 

tT^zf'? h v ? xm&£km^mm^to^xm^T f t 
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[0119] ££fc3 5 ot:<o**#i«ti;:^^ao 

4 (E) ^i-mmhy^i/xfZ&f&ZitZ, 
[0 12 0] z.<o£o\£LXBf&£ti1tnm\*7>Vx 

J: tf- rx ^/Wk£ W*<0«*r# * ^ fc £ , fflMfitefctfix 
[0121] CH^^ij 43 v V = >"S«±fcSMttS*IR 

o i«jfidSfi¥as$tfc^s B so i»a«rBa-t-sw 

[0122] #ftm\c£z>*s h^sommtnmmz. 
ms&fcmto?z&&&&#i-zt,(ox-bzfrb, so 

20 [0123] SOI 5 BSJHj«4rH 5 M£ £ & 

[0 12 4] #3S9i"etf\ fifttt3S*Kli»L-CU'-1f 

Skit) ttftoo 
[0 12 5] Z-Ois—f—T^—MZ&Zlh&b LT 

[0 12 6] IIJ5*co#m#3tev'lJiM K3fc«j 

[oi27] (njfiw s j ^mmrnvn, mmm 1 

40 [0128] HI6#J i ■c»jE^<o»tt^Att/<^-y 

[0129] JfS*«^ftftftXSliHMW 1 (C^ 
[0.13 0] i6l^tiC, 6 0 1tf^H5«*S 

mm&ghmt lt«j*ss«6 o 2^m$^6 0 * 

50 SMi tM^M, tefittjfts^i Lt-Ctt4<, $kb 
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[0131] zotztb, m&mmmm e ^-tm^ 

H^8o<^$i^fij£ft3 0 fcfcfU WIS^6 0 
[0 13 2] m^tzte&s<?-ls*^<O£0tmi<kb-? 

ffi0U <fc9t>;*ct&^ K>^>iSi$£#bft6C 10 

[0133] [HSW 6 ] **K0flttSJfifiai 3 Vtf Ltz 

J=5^S^5Sfittffi*Jl<ojc£:ffl«SB(±JE£;<, CMO 

fc\> 20 
[0 13 4] *i"SJS«ll^-t-«^«oX % #7* 

^ - = v C i: J- £ 9 ^ / K> -< v««o^r-« 

J5£*^fcN^-Tr*^l!TFTO®ffii3 3 £F^-^vW 

[0 13 5] Sffii3 3, 3 4^ML7h«b, 4V M6 

i¥$fi5 0 0-2 0 0 0 A, 
0 0 0-1 5 0 0A<h« o ^-f hffili§££ LT 30 

[0 13 6] ZoLXms (A) i 

^/um^mm h7>i?x# ka>mi&£tiz>. 

[0137] i8 (A) icm+fcBi&frb* 18 

(b) bn&&mi&i-%z.kfcft 40 

[0 13 8] rcOT/L^^^^A^Ht: a 4 

^n^v-j±mmm*m^x'ao 0 

[0 13 9] t n y ^£-f — £^5<ott. 
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[0 14 0] LX}t?>>? 

[0 14 1] r^5-*A&3 6£jSfltLfc&, fffiftg 

^\ »<**4»«SMl:K3 7«rfiaK-fS 0 
[0 14 2] ^^-Cil, 3%Ol^8Sr^xfu^ 

fit MDWE J: o r s r £ as t? # 3 • 

[0 14 3] ICTO»SiM3 7(Z)ff** l o OA 
Z<z>B«BMblR3 711, mf-ffM£ft<5u- 

5 0 rcOJ:^iCLTHI8 (B) «^-f*«jB*»So 
[0 14 4] gfctCU^x hvx^ 3 8 t 3 9£flM-f 
£ a -!:IT:^1/^ 3 8 b 3 9£;#J/BLTT 

~V^-f5 0 -©J; 3^LT08 (C) «^^i-ttlBSr» 

So 

[0 14 5] ft^3%^'>^i>»*»»!Sr«)W«ISi:L 

V4 0 b 4 l LfeRSifcfcSrff 5o 

[o i 4 6] :©i«ftii»^il HfiSSft:^ 
3SfiFLfcr/v^.^^AjBt4 o £ 4 1 (Dmmcioi^xmm. 
mcmft-rz>« ztu*^ r^^^^^m^o b4 i<d± 

[0 14 7] iktczcDmmMik^&^xte, ^?L«*£ 
ffM£ft£ 0 *fcw<o*?Lff*o»ttiMbJK4 2, 4 3 

[0148] znmmmikvmft&m. 
whmmni 000 Ab-tz a z<D»mmt<»mnmm 

tt^^o#^K«o»«»fl^odcSElB{i6 0 0 OA 
-8oooAm^i^a*u\ :?U|8 
(D) ^-f#cSI£#£ 0 

[0 14 9] ^©ttjgtCfc^T^V h€^l t2&mfe 
-TS. 118 (D) K^-f#ffi£»fcfc. 
3 8^3 9£&9i&< 0 

[0 15 0] ft^StJ c 3%Oii5«S:'&A/yt:^U'>^ 

/u^~j\sm&%T>*~Tx*ftLtzh<D%m%mwib 
isxm^'tzmmmitzft?, :ox§i:*i^t(i, m^? 

Si«36S#7LKtt^lSWl^fe;K4 2 <h 4 3co^{cgAi- 
5 0 ZfDl&M:^ ms (E) ©4 4i4 5TvT^H5if 

[0151] z<Dm&%mmM<Km4 4b45 (omzi* 
5oo-4oooA<i:t^ 0 r (ommvmfflttteB&flfM 

7<9^#Si5"»liw<iO*««'fbK4 4i45 LT 
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[0 15 2] M8 (E) iZTTt-fVtm^&^XNm 

[0 15 3] r<7>K— fcTy^tt, 0.2 - 5 X 1 0 15 /c 
m 2 , ^l<lil-2X10 15 /cm 2 fcV^fli^K 
-*mvftv 0 K-fcTV^Ssfc LT#:/yX^ K-tT 

[0 15 4] ^17)0 8 (E) IC^-t-XS^lSA, 
^P^^-^saASttfc«3*4 6, 4 7. 4 8, 4 9/55 io 

[0155] mcT/v^mm^m^x^n^mmm 

ftlBU 2 £ 4 3 tftitSo wCO^P, H«mbR4 2 % 

[0 15 6] *jfflOP^^^VS<0*H8h7>'^ 
0 5, w5LXg|9 (A) KaH-*tfl8£#5o 

[0157] [i9 (a) \^-nm^ntzh, ®9 

(B) fc^t* J: o\zMTfY4 #>'<D&A$:ft?o ^.COP 20 
*->-cr>&Afi; K-X**rO. l-5X10 14 /c 
m 2 , &£L<i30.3 —1X1 o 14 /cm 2 i: V^^fiV> 

[0 15 8JIP*> N i9 (B) t,Ttratffto5P 
^>0&Ai;K:£> K—Xa&BS (E) (OTtlSl: 

[0 1 5 9] :WIS08», 5 2i5 40««^ 
&*tm9®bt£Z> 0 30 

2 <h 5 4 A*ffi»a^«te««, 5 5 j&S K W V$t« £ 4 

So *fc* 5 3 tvT^6«^I^i:H4^ft ^ 

LDD (7^hK-^KK^) ««i#StL5««t 
[0161] £fc. ^;^Tl^^^*iMM44t' 

[0 16 2] irv^y b?4 MH«B>f * V&A£tvf 
[0 16 3] fcfc'U *coE« b?4 MB) 

mmte*7±>y by* bm&t Lxmm 
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[0 16 4] b-?Xi? 5 OWiLT, H- 

9 (C) ^l-iS^&fflj^N^r^ffifiOWKhyV 

[0 16 5] &(C % 619 (C) l^fMi^^TPl 

9o ::*Clt B-f^y©K-X14:0.2 -10X10 
15 /cm 2 , #*L< X 1 0 15 /cm 2 SS£ 

fZo Z<D K-X*fiBl 2 (E) K^-t-XfifcfcMtS 
K-XJ^ £ -f -5 ^ t 3 a 

[0 16 6] r©xafc<fc»>«j«£*i3 5 7 i: 6 l-C^ 

5 7, 6KO««Sry»VKW^fl 
[0 16 7] *38S#bliPf-^vS©»JKh7>^ 

[0 16 8] ;^©««5 8, 6 o ftjatWfcXtfre 

t*. Sfc* ^^-v^A(CJ;^^ B a a ^60gLnt>lt^/h 
3 fct>© 

[0 16 9] »«»jt«4 5Sr*lJffiLr^7-fey 

ity^y bf4 bm®&mzm-tZ&Wint&\ 

[0 17 0] ~ 5 LTPft^ScoSl h7 Vv^* 
©y^fi«5 8 i Kl/>f V«86 0^*^tl5. £ 
fc5 9<©«««^tc:^ttftAsaA$ti'f^^^*>'H^^ 
ffi«£#5c lW&0>J: 5K5 7. 6 l f*WEf 

tiy-><^5 8 x KWyi«6 0^f)«e^ 

[0 17 1] (Hi 9 (C) i;/Ttl8«)»Ta^ 
h^** 5 6 H9 (D) ioi^-r^^ 

C<Ott«8T-aA$n/t:^«*Wffittfc^^*€4»-r 

[0 17 2] ^<D&?, N^--V*^S«03*Rh7>^^^ 

p^^^SoatRh^^^^oy-^/ 

K W 5 8 £ 6 0OM-e^*tbSfg«tO 

[0173] ±EJS**<!oav^s-t^a*t < *i^0> 

(i, (H9 (C) {Z7F-fTM\z#\,*XP?-**'i'§L<Oftm 
by >*?X#<Dy~X/h*\''< > sffi$LS 8, 6 0?)Wt 
^aAC0R{^#^««*fi«t"C^fev^?>-C&5o 
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[0174]ffioT, 119 (D) fc^jRffiKfc^TU' 

[0175] (29 (D) l^t*««:1»fce), BIO 
(A) ic^i- J: 5icJHBB«5»K6 2 £4 0 0 0 Acnmts 

mm, mmm$go^i*tix*t&< , ^mmmt^xt 10 

»CVDte£iBv\h,iiJ;v\, 

[0 17 61 ftl^ny^^ f«^/KZ)MS:m\ 

t^vloii^y^^ (NT FT) <7?y— Xfi 
63tKKyli64«t6 0 IPIftCPft^ 
l^iihyy^^ (PTFT) <DV-*l;S6 5<h 

K^vtaee^sts, (Bio (b) ) 
[0177] zzxN^**j\sm<ommhj>i?x#<D 

KWVli6 6 i:S:SiR-r5J:5^^"=>'^tT 20 
V\ ^^iC2o<OTFT<D^ h«ftl^±S:««-tixrt: 
CMO S«ig^«fijc-r^ r £ #£fcl*£o 
[0 17 8] «x.ff, *HJ6«(C^J:5*CMOSa 

[0 17 9] #33, U8 (E) , 19 (B) , (gj 9 
(C) tc^-r^FW^^^-voaAXS^fe^-c, SttS 

^rtttfiS-CfeSo 30 
[0 18 0] wCOipftttffi-C^tttt^^-V^aA^:*? 

[0181] CH^J 7 ] *HJS«-cii. i -e^ 

[0182] fR4o.a<ota*aEHii 700-1300^ 

[0 18 3] tt, v-y 3>^*^-<z>}Rttft»iii*o 

2 - °2" H 2 °* H 2 °* 0 2 -H 2 i»«<i:if^fPffl*-C 
tTftfettSo HC 1 1 2 fc^D^n^Wc* 

[0 18 4] ^V^*^— fil C&^£D^g&7^ 
[0 18 5] *Hifi0i](cJ:tL«r, *^ 9 e 0 (c^-r^^ a e 0 
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[0186] immm s ] naw 7 co-^j ^ 

[0 18 7] Ull (A) tC^-fOilii^^T'P-feX^ 
* /x- JLtCJgfifc S tufcMO S-FETT* 
7 1-C^^ti6o0(ivy ny|^ 7 2, 7 3(3 

[0188] 7 4liy"^I«, 75ttKW^ 

9 , y 3 >si 7 1 K-arattfett^s* 
^ y ^ y§i 7 i ^ pm^ bNi^#4t5T^«i (y 

v) '>y^ySl7i^Ni/j:f)Pl^t^^ 
[0 18 9] 7 6"C^*tt5ffl«tt^-lr^B* 

fi*-c*>So wco^ovy =xv*B&tctt>r ^&Am 

te^xmzn. hmmmt u-catB-rso 77^- 
mmmz#~rz>&ffiM i mmmx hmmxhz> 0 

[0190] ^Mi77 ttRfcSX 8«<attfidK 7 
8x*st>n, y— 7 9^ KK >^«ffi 8 Ob 
tolzMMLte^mi&bftvX^Z. (Hill (A)) 

[0 l 9 1] Hi l (A) <&ttffiaq»&ftfce>, fffflf6 

i Zf&M-tZo znmmmmmt Lxitmimm 

<OSt0WLga»8 2S:^-*-5 o (Hill (B) ) 
[0192] Ull (B) CMP <£■ 

• ^t^-^/w- TKy yW^) a«ftif<cJ;9W 
Soffit, Btt«ffio^Sffc£fTft5o :^Hia 

[0 1 9 3] HJ11 (C) t£*5^T 8 3 fiJspffiflsSftfc 

tJfflLffij»8 6dS^S4x6o 
[0194] W:, SWI6»tt8 7 SrjaRK-r^o 
WI6»IK8 7^±Jc*:^S:5Sffii-5r t^r-#S 0 W 

[0 19 5] £1\ H^Jl tc^oT^y y«sa 
-c45JSHS»8 8fe»rti"5 a ^ur, ^hlils 

[0 19 6] *&&mA&»TLtcb&\Zl&»m*Kto 
i^-f K^t-^9 1 co^^-fe^^cox^^^c 
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[0 19 7] £1\ ?4 h«ffi9 O^SoTS^ffrlligl 

[0198] ^^ttiB-esffi^isftaAtftp, -rs 

mty-^m^^b^^^mmtitmLxmm&(D .10 

[0 19 9] ^±0^{CLT, ffittSSr«*Lfcb«BB 

[0200] ^mmmx^-rmK i c±{c«&§s 

SrJ»ffi-TSC:i:T, B.l 1 (D) 5 fe = 

tiff, I c©l*i:jgS$ti5TFTii»»*±i:M 20 

TFT^rDRAM (Dynamic RondomAccess Memory) JC 

[0 2 0 1 ] DRAMt*e«1-5t»«&«ffi£ U3> 

S*ltTFT|Cj;otM»$tl$ 9 DRAMC01f[§cD^ 
^ y "feA'SrSrittST FT^3 V^>-^OIh]B^0 1 2 
(A) Kl^-fo 

[0 2 0 2] I7-K«12 0 1l:J:otW bm^&4- 
KtbtlZt, 1 2 0 3-C^$n5TFT(±«iittffii:^ 
60 ZfiOttffi-etfy Hftl 2 0 . 2ffl|j^6 = >'7*>iM 2 

So 

[0 2 0 3] DRAM<DWrffimm*mi 2 (B) ICtf 40 

SO I»}tS:»*1-5^i:^"Ct5 0 
[0 2 0 4] ±mm& 1 2 0 5 ±KH:Til&R£ LtSeft 

S«T**>ttlf, T«Kl 2 0 6 £ LTfSSKfb&Sr/B^S 
^£^T'#£ a 1 2 0 7ii»|ll^otM 

[0 2 0 5] f£'&jf 1 2 0 7 fiy-Y hlfe^ffi 1 2 0 8X* 50 
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«*>n, ^^tasy-r h«si 2 0 9#jej£S;h,s 0 
y-*»«i 2 1 i^jgjastiSo w<7?y»^m^i 2 

1 ICDffM^BftCtV Mftl 2 0 2fc£tfl 2 1 21? 

[0 2 0 6] 2 1 2f±HS«ffi*r«*>> *<7> 

f-i 2 1 4£j#fifc-f5a gp*>, :o^7yfl:II^ 
Hfc«ffi£TFTK * R^fcBLfcfl-f 

[0 2 0 7] DRAM(DWl1iO>^ey «r«*-fS 
[0 2 0 8] y 3 ^&K±fc#«01£jS/fl L 

fcso if^it^ffMLTt^, «*ffi«as/h£^fc«>T 

[0 2 0 9] SOlSfillCDRAM-fey^M 

■c#sfc«>, &mj£x<Dmft%'*imt-rz>zL&X'% 
s Q 

[0210] t*J6« 1 03 #*9J£ffi 

fflLXMLfcTFT^SRAM (Static RondomAcces 
s Memory ) LfcWco^Tffc^-T 3 0 RWfcttt 

Hi 3 4rfflV^2>Zt ti-5o 
[0 2 11] SRAMfi7y7/7P^^^lEl 

£> £ P£ 9 KtB3d«««F $ 5 ^-C*T*iJ-Cfc 5. 
[0 2 12] |a*laIKliN-MOS^C-MOS'Tf«* 
H!l 3 (A) i^+SRAM<Z>lalKf*£»«W 

[0 2 13] 1 3 0 1 X*7F&tl%<DnV— b~BXfo<0 , 

i 3 0 2iit^hStfc6 o 1 3 0 3r±i*gtn;-e»jS£ 

tl6Mi^S)*3, 1 3 0 4T*^*ix5<fc9^2|a<D 
K7-r^h^>^^<t 1 3 0 5X7fi£tlZ>£ 5*23(a 

[0 2 14] TFT^^r®^it^Ill 3 (B) IC^-f 0 
^S^tl<(i'>!i3yS^5SI|:i 3 0 6±|C 
TlfeMir LtteSMl 3 0 7«r/SKU ^^±t-* 
^^ffllfcTFT^Kta^i^^ao 130 

[0215] fSttJB 1 3 0 8 b&mm 1 3 0 9T* 

9t>tl, ZOUai?* bm&l 3 1 0«$tl6 a 
*LT, *tO±(-JlMffe»«l 3 1 l^Jf^Hfcm, 



(14) 

25 

y-xmmi 3 i 2tw&£ftz>* cioy-^isi 3 
mi si 3*Wf&£ti*o 

to 2 1 6j ^(D±.iamximmmmmi 3 1 Atmm 

Six, TMcftm&Hfk LT*Ky 4 >J|3 yji 1 3 15^ 

[0 2 17] ^±©J:5«»J*-e«SSRAMC0«F« 

10 2 18] 1 1 ] ^MMMXl*, 3© 10 

[0219] ftaiftsttfeT^^-f ^ h vfxm<om 

^f>f^h!) ?xm®&wn'tz>itib<DmmwiK&T 20 
(0 2 2 0] ^ois^w^^w^r-cBB^-rsss^ 

[0 2 2 1 ] BP*b % B4-e^tI!lh7^^no 

8-§i ot^tcMosMr^o-cras&^M 
[022 2] r^^^y-^ h» *xm®\z&i:£tizn 

[0223] ^(aali^y^^n^^ 

b?>\sx# &mW1rZ) z k dS-5TfiB-e&5o 

[0 2 2 4] -*"CJSia«lblHi]»ttCMOSlElB*S#ffl 

MO S mm &Mj$-t 3 N ^ r -*/>S©aHR h 7 > 9 

k p^^^/mconm b ? ? t <D&$i&mma 

[0 2 2 5] Z<D£ 9#g#Jtf>fc#>tC{4, 3&K0*j6 (Hi 
8-il0#i) ^L./t«fc5 4CMOS«jS35S*iiS^ 

[0 2 2 6 ] C^)J:^{CLT-e^tL(0(sIBtCfiF*L^ 50 
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[0 2 2 7] [ jgftflflj 1 2 3 * jH6«T*fiHlfiW 3 fcfc 

[0228] m&mi-kmmnxn&mx*/ k 

[0 2 2 9] SttJi«r«5*JcL"C200 -1500A 

8*r (^mmmx^mimmm) £cvd&£/u4pv 

[0 2 3 0] Wki*»^W s »7Lfc&, 

mft&%?v*v>iym£;~tz>zk{zhz> 0 z^mM 
3iii6oo — uoot:o?flffii5ffi"CfT5 r + 

y V^|l£#6fc#>(c:f4700 t£ig;L<5?& 
ft (#*L< 14800 -1000°C) ttT^i^itU^ 

[0 2 3 1 ] mmk IT^7^1M^T^5 

^(a4f^te£#lf LT600 -650 ^"CfT 5 

JB^£»*fctt*O±KS£lill00 , C (0* L< (41000 

[0 2 3 2] *^*W-ei4fiSi: fC^*K^V\ 
±EJbP«itoS*K*»-SctLro.5 -10% (^H^JTii 

3%) (omtTkm (hci) sr-g-*rLfe*ia^*5^-c 

tt5 0 HC l»aF«r±|B»S^±^i-<bi:«ftttS*l» 

OttU &JlB*Wlfi0.5hr i-T^o 
[0 2 3 3] ft:fb\ xNpyvjc**^tP*S^S:^-t- 
3Mf4, i^#I^*{CHC 1 , HF, HBr, C 
1 2 , N F 3 , F 2 , Br 2 !ft»e>3f*h/fc— 

[0 2 3 4] w<OXaofe*, ^n^>5c*»iJ:SdfeS 

^^r/ViftS lX10 l7 atoms/cm 3 U < 14 1X10 16 

atoras/cm 3 ^T, S 5> L < (4^ fV*S£ilT) I- 

s («a-sste5>«f) (Dm^^hmh^mmmxh 

[023 5] *fc, m&m kmrnnrntrnmrnkcnftm 
^^xnmmitRjt^mrfi^, 200 Ass^sRBMt* 

200-300 A ({t^^JiCf4250 A) t *5««cfg:S L"C 
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[0 2 3 6] fcfc, #H««^tt±E^o^>':**££ 
950 tlhr ^(O^SRteSSrJSi-C^TjRSSftK^iU! 

[0 2 3 7] k-ZT*~?trM$m&s*mf&+zi&& 
-r^o io 

[0 2 3 8] ^p^^5c*«r*tf*H«^*iJt$ 

Sfcittf* 1X10 19 - 1 X lO^atoms/cm 3 <£>zig-?#ft 
[0 2 3 9] £bl^ ^Icfc^^ft^J^^CO^ 

£^3fc£>, i£&JI&^ M6l»IKto|St®ttft(i*# 20 

[0 2 4 0] WX^^ ^UgWiC^-fJllOffc^S*^ 

kk- y tr^o&mTtm&i&m-t&z t &x% 
kLxtD{&&&&fa±z#z±T*&mzmmx]bz. * 

[0 2 4 1] J^±(D^m, 

[0242] cissm i 3 3 *3y£Mi^±Ji t *v h 30 

[0 2 4 3] $1\ iiwiaoxa^iBr^y K 

J^*-t-So ^LT, HJSWi 2 4:!bI*ic200 -1500 Ago 
i? $ tf>8Mfc:3£*lg£ c v Dte* fci* p v DiSfeic i 5 *R 

[0 2 4 4] rcO^ffi-eSOO -700 t (ft&WlCf*640 40 
-650 <t> ^{lMl?rt7 9 a 

[0 2 4 5] ^H^0iJ^^#X^P^^?rtt 5 »£\ 0. . 
5 -2hr S*tfea-fixtf^+A?fe« (0];ttflO-9O 
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[0 2 4 6] 5 fc, iSttS*3J;t^ 

>f h«^IWicifii^orio-3oAS*toffl«) icg^m 

[0247] ^ot, fmrnt?* mmmttDmw: 

« <of»BM fc^TiM T $ ftff © fc 5 . 
[0 2 4 8] LT*^*«0«/j?SRI&ffcIS 

[0 2 4 9] [SMS*] 1 4] Mli 
[0 2 5 0] ill 5 (A) tCfc^T, 1 5 0 IVXJSy* 

mm. 1502 ar*^ 1503 1 tc^-rx 
m-e#^ti/c^/ k^>t v««-e^s«tts, 1504 

[0 2 5 1] WC, rcottJi-CISHtJil 5 0 3IC#L-t 

■C, ^tyftAI^a!3WWil 5 0 6, 1 
5 0 l&Bl&Ztl&o 

[0 2 5 2] W«l^^>'©iiAW7Lt6, Sfc3£ 
*«1 5 0 8£ 0.5-1 /imOH^OTf^o 

[0 2 5 3] :HTil5 (B) <Dftm*&t>ftZ a 

mi 5 ( b) <o*mw?>;ftfce>* U:ic»bi*ii 5 
o z^^y^^vvm^&V^y^f^x, y-r hi: 

*J^ttf--T K!)t"M 5 0 9 LX«tei-S, 

[0 2 5 4 ] £V SKIiJSIl 5 0 4fiyw h« 

il 5 0 5*5^^^ K^3*~/H 5 0 9^^^^ 4 
ofc««^dS»*$n-Ciai 5 (C) !C^f«l<Cttffi 

[0255] mi 5 (o (c^-rttiB-cs^tt 

^-^AcD K-XftJ;|? t)i*Ji6i: Lt*J< 8 rcO^^V 
^AcO^^ t^K^"/H 5 0 9K>aCT(OS4Rl 5 1 
0, 15 1 1 1$4 *>-&Aftfft£fr>tl^^X\ ^Wfa 

12, l 5 l 3fttsb\zMm&<n^ma4*>&&A£ 
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[0 2 5 6] Sk±<omz2&B<D'(*ymX&&Xs V 
$ (LDD««) 15 10, 151 l&Bf&ZtlZ. ft 

fc, ?4 hm^i 5 o soiiTiiry K-^ft««-c*> 

•? , f- + */W^*«« 15 14 4: ft£ a 
[0 2 5 7] Jill(7)XMMl5 (C) «D«I8#» 
bftfcfe, 300 AtOflC^wS^Lftv^^^KSr^R 

«Tfc3cfc^y-;*fB«i 5 l 2, Ki"f>1B«15 

1 3 , h m 1505 (oartb^ffi^f-^ y 

Kl5l5-15 17«n o (Hi 5(D)) 
10 2 5 8] ft*3, ifaxSli^^^JKtOft^UIC^V 

[0 2 5 9] &<C, AfflftiUg 15184: LTfiMfc3£* 

BiS:5oooA<oj|[$^WL N y*-*iaiti 5 1 9, Kt> 

-< 1 5 2 0, £V hgaa 1521 *^-r 5o i 
3LTdil5 (D) K^iSigOTFT^$-f 6* 
[0 2 6 0] #&jft0y^t1»i6OT F Tf*, lfiH4: T 
F T t (O&gttf?-* >vyt^Kl5 15-15 17^ 

[0 2 6 1 ] CHJS«9 1 5] ^WS+tCiofrtS^* 

^hy^M^m^^g (^a^/i^fi, ELi 
^e, Ec^tf) fc^wo^ftm^^g 

[0 2 6 2] ^m^JT-ll, ^^TOn R «iCo^r^J 

(f&ftS, &l¥ftt&^£lll e^rffl^TtT^o 
[0 2 6 3] ill 6 (A) (i^^/f/l/^yfc^-^t'fe 
0, *»2 0 0 1, ^^7^12 00 2, g«SB 2 0 0 
3, ^7^^2 0 0 4, ^ii2 0 0 5T«$ 

ft£ 0 ^i^iii^i2 o o s^it^^icii^^ 

[0 2 6 4] Hii 6 (B) li^^KT^yhf>f^/!/ 
##2 10 1, m^mW:2 10 2. KfflS 

2 1 0 3T'm$na, &^gii2 1 0 2mt&m<m 

[0 2 6 5] Hi 6 (C) te^-^t^-v-a >T'& 
0 X #ft2 10 1. &^Sfi2 1 0 2, tftfM-f y?-2. 
10 3, 7yft2 10 4t«^n5 0 *5SWtt^^ 

2^Sfartan7>*»fc|5i^t^LrjSffl-e 
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^Sil2 2 0 2WL* = ^-tLrfflffi$it5 

[0 2 6 6] Hi 6 (D) fiJ*»m»r-& 9 , -*(*:2 3 

0 1 , 9Pm^U2 3 0 2, «^A*W2 3 0 3, *^ 
M2 3 04, »^yf2 3 0 5, 7>ft2 3 0 
6"C*J**n5o *»KI1«^8K2 3 0 4^8Brt«J 

[0 2 6 7] !U1 6 (E) li^^7t*fe?), 
10 2 4 0 1, ^S(B 2 4 0 2, ^A^SIS 2 4 0 3, ft 
^>fyf-2 4 0 4, D-24 0 5, S*W 2 4 . 

0 6-C«*$tt5 0 *JSWfi*^S5«2 4 o 2^8Brt 

[0 2 6 8] (Hi 6 (F) fi7P V ^Bi^x^v'gv 
#2 5 0 1, *R2 5 0 2, 

2 5 0 3, (t'»i.^/y y^-^fijte^iS^ 

2 5 0 4, ^^U-y2 5 0 5t'M^H6 o 
y->2 5 0 5tt$«W>*^*J&r4ffi0^^^x 

20 ^»«2 5 0 3ttKV^ttff^g|3ft$n5. 

[0 2 6 9] *H*0illC^Lfc«^3te*«fi^ 

*%m<ofo%imn&«>xfc< % &e>^5#spa> 
i«i;lita w 4; &-zimxhz> 0 

[0 2 7 0] 

30 u-if-^o^M^ cfc 9 itMSfiflrf- 5 

[0 2 7 1 ] Ztlt,&«(D®W:b LT, &Slcffi&lRg: 

[0 2 7 2] lot, ^(D#«a>>3i^-Srffl^fc* 

40 £tfsn^-e£5. 

[H^co^^ft^] 

[ui] v*4>mm*tt**mffim<» 

m 2 ] */K^ 

[13] -^y hV^>^^^f 5^»#»lBt(0 

[@ 4 ] ^»fls«ato^KxaiSr^i-ia 

[15] soi ^<o^H^*^i-!gl 
[del *v K>*>rv**(7>»j**r^-ria 
so [117] *y K^^vfi«(c^$nfcfgte*«: 
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i o 2 mim^B 
i o 4 sirr 

105 ^ySr/um 

106 MtfcitaS 
1 0 7 

i o s &j&&mm 

1 o 9 &Att%*fll 

2 o i 

10 2 0 2 
2 0 3 
2 04 



[H2] 



203 




(B) 



L---tr-it*<:tta*n«i* 



(18) 



1 -8 7 2 4 3 
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401 r 403 
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m , 1 ^\\\\\\\\N1 



^411 
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(20) 
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[1219 J 



[HllJ 




[Hi 4] 



5E* 


**(ppm) 






Fe 


0.045 


Ca 


0.16 


NI 


0.016 


Mn 


<0.001 


Na 


>0.005 


At 


0.004 


K 


>O.0O4 


U *2 


<0. 000031 


TI *i 


<0.05 


Th** 


<0.00016 


Mg 

Cu" " 
Cr 


>0.005 
0.009 
0.003 


OH * 4 " 


310 

<0.73 I 
NO ' I 



•3 EPMA 

#4 mm 



(22) 
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imi 5] 

imi6] 




